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• Monitoring Results 

• BAER DB  

• FS WEPP  

• Technological Developments 

– Unburned soils in ERMiT 

– Online GIS WEPP  

– Geo-WEPP 

– Ravel Rat  

– 6 pubs 

 

 

• Continued Monitoring 
- 2011 Wallow Fire, AZ  
- 2012 High Park Fire, CO 

• New Sites 
- 2013 Rim Fire, CA 
- 2014 Preacher Fire, ID wind 



Remote Sensing 
Imagery 

Burned Area Emergency Response 
(BAER) Tools 

Erosion/Hydrology 
Predictions 
ERMiT, Peak Flow 
Calculator 

Soil Burn Severity 
Guide 
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Post-fire Year: Treatment 
   Contour felled logs 
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• Ground cover consistency 

– When will ground cover exceed 70%?  

– Development of canopy 

• Max I10 in 2014 was 1.8 in/hr 

• No sediment was produced 

• Sediment through post-fire year 7 occurred 
during storms with 0.1 to 4.0 in/hr intensity 

 



*Map is from Remote Sensing 
Application Center 



2011 Wallow Fire 
536,000 ac 
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• Fall 2011 
– Seeding increased vegetative cover 

– Larger effect on NW aspect than SW 

– No difference in sediment yields between 
treatments  

• Fall 2012 through Fall 2014 
– No difference in vegetative cover between 

treatments or aspects 

– No difference in sediment yields between 
treatments in 2012, 2013 or 2014 



Twitchell Canyon 
Fire 

44874 ac 

Site Elevation: 7380 ft 
Average rainfall: May-Sep: 9.5 “ 

Straw Bale Check Dams Effectiveness 

• 2010 - 2014 



Lat: 38.528  ۫ ,  
Long: -112.410  ۫  
 

Lat: 38.532  ۫ , Long: -
112.396  ۫  
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• Treatment Rate:  
2 strawbale checkdams/ac 

 
– 1st year: 2.6 tons ac-1 (1.5-4.7) 

– 3rd year: 2.9 tons ac-1 (1.5-4.2) 
 

Flow 
Flow 
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• Treatment rate 

• Underlying geology 

– Channel stability 

• Channel gradient 

• Channel shape  

– (U or V shaped) 

• Storm intensity / 

Erosion potential 



• Do BAER treatments influence soil N 
availability for plant growth? 

• Microbial processing of  

 soil organic matter 

• What are drivers? 
– Decomposition – fast or slow? 

– Mulch quality (C:N, labile C) 

– Physical changes 
• Increased moisture 





• Expect rapid 
initial 
immobilization in 
fastest-
decomposing 
mulch (highest 
quality) 

• Slower, but 
longer lasting N 
immobilization in 
high C:N material 
(wood) 

Lowest N availability 

Most N availability 

Ag Straw 
 

Wood Shreds 
 

Wood Strands 
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PICO seedlings
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• Mulch treatments increased soil moisture 
• Mulch treatments promoted seedling 

establishment in year 2  
• Wheat straw yielded high plant cover initially 

compared to other mulches and controls but 
declining in year 2 

• Wheat and wood shreds supports microbial 
immobilization of soil N, possibly affecting 
recovering vegetation 

• Important to follow through the degradation of 
wheat mulch to see if effects continue  



• A searchable online database 

• 1500+ 2500-8 reports, 4 decades, updated 
annually 

• Displays summaries, complete 2500-8 reports 
downloadable 

• Moscow Lab: http://forest.moscowfsl.wsu.edu 
> BAERTOOLS 

• 1,000 queries in 2014 

 



• A searchable online database 

• 1500+ 2500-8 reports, 4 decades, updated 
annually 

• Displays summaries, complete 2500-8 reports 
downloadable 

• Moscow Lab: http://forest.moscowfsl.wsu.edu 
> BAERTOOLS 

• 1,000 queries in 2014 

 







Treatment 
categorya 

Decade 

1970s 1980s 1990s 2000s 

Seeding 3.5 13.5 12 21 
Fertilizer and 
seeding 2 3 1.3 1.4 
Contour felled 
logs 

0.2 6 29 8 

Agricultural straw 
mulch 

<0.1 0.2 3 80 

Hydromulch n.a. n.a. n.a. 41 
Wood strand 
mulch 

n.a. n.a. n.a. 
3 



BAER Expenditure Suppression Expenditure 

Fire name  
Stat

e  Yr 
Expenditure  
Millions ($) Fire Name State Yr 

Expenditure 
Millions ($) 

Tripod 

Complex 
WA 2006 30 Biscuit OR 2002 153 

Hayman CO 2002 25 Klamath CA 2007 126 

Cerro Grande NM 2000 15 Zaca Two CA 2008 122 

Rodeo/Chedi

ski Complex 
AZ 2002 13 Wallow AZ 2011 109 

Foothills ID 1992 13 Station CA 2009 96 

Rabbit Creek ID 1994 12 
Lightning 

Complex 
CA 2008 95 

Valley-

Skalkaho 

Complex 

MT 2000 12 
Basin 

Complex 
CA 2008 78 

Biscuit OR 2002 11 Day CA 2006 78 

Tyee Creek 

Complex 
WA 1994 9 

Iron & Alps 

Complex 
CA 2008 74 

Gap CA 2008 7 
Tripod 

Complex 
WA 2006 68 

Robichaud, P.R.; Rhee, H.; Lewis, S.A. 2014 A synthesis of post-fire Burned Area Reports from 1972 to 
2009 . . .Int. J. of Wildland Fire 2014, 23, 929–944. 



http://www.nifc.gov/fireInfo/fireInfo_documents/SuppCosts.pdf 

http://a57.foxnews.com/global.fncstatic.com/static/managed/img/U.S./660/371/073110_fire.jpg?ve=1 

Suppression

BAER





WEPP Models 



User Input 

Calculations Output 

 
• Event based 
• Probabilistic 
• Incorporates Variability  

MAPPING PREDICTION VAR  TREATMENTS 







FS WEPP Model 2014 FS WEPP Model 2014 

WEPP:Road 7,012 ERMIT 24,153 

WEPP: Road Batch 499 ERMiT Batch 280 

Disturbed WEPP 2.0 18,289 WEPP FuME 280 

Disturbed WEPP Batch 119 Tahoe Basin 492 
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+ 100’s of international locations 

ERMiT runs 





• Soils: USDA SSURGO and STATSGO 
datasets  

• Land cover: Existing Vegetation Type  
LANDFIRE  

• DEM USGS Seamless Data Warehouse 

• Add Soil Burn Severity Map  

 







2013 RIM FIRE 
CALIFORNIA, USA 
SOIL BURN 
SEVERITY 
OVERLAY 
 

Outlet 



High severity Unburned 



Unburned Moderate & 
High Severity 

Watershed Discharge Volume (m3/yr)  4,000 780,000 

Watershed Sediment Yield (tonne/yr)  35 3,400 

Watershed Sediment Yield 

(tonne/ha/yr)  
0.3 35 

Watershed Sediment Delivery Ratio  0.99 0.30 

Discharge at outlet (mm/year) 4 810 



10 YEAR SIMULATION FOR WATERSHED 

Number of events: 3600 

Return Period of SEDIMENT YIELD by Event  

 

  
  

  

 Model 

R
e

c
u

rr
e

n
c
e

 
I
n

te
rv

a
l 

y
e

a
rs

 

D
a

y
 

M
o

n
th

 

Y
e

a
r 

P
re

c
ip

 
(m

m
) 

R
u

n
o

ff
 

(m
3
) 

P
e

a
k

 
(m

3
/
s
) 

S
e

d
im

e
n

t 
Y

ie
ld

 
(k

g
) 

Unburned 
2 29 1 3 41 171 0.1 4,000 

5 9 2 7 72 2350 0.9 36,000  

High Severity 
2 8 3 1 25 55,000 15 670,000 

5 12 2 5 80 95,000 25 800,000 



Code for the current FS interface.  
Output are google earth KMLs.       



• 2014 Preacher Fire 
• BSNE, PM10, PM2.5 
• Weather station 



Alone we can do so little…  

Together we can do so much! –Helen Keller 

http://forest.moscowfsl.wsu.edu 


